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he rapid development 

and ever increasing complexity of aero¬ 
nautical science demand the service of a 
constant flow of technicians and research 
workers possessing a sound knowledge of 
the special problems of this branch of 
engineering, and for this reason the 
establishment of an aeronautical College 
with wide facilities for theoretical and 
experimental study was thought by many 
to be a vital necessity in a country acutely 
concerned with aeronautical develop¬ 
ment for defence and commerce. 

The idea of such a College origin¬ 
ated with Sir Stafford Cripps when he 
was Minister of Aircraft Production. He 
referred the idea to the Aeronautical 
Research Committee, a body whose 
function is to advise the Government on 
scientific matters relating to aviation, and 
asked for their opinion. In 1943 the Com¬ 


mittee submitted a confidential report in 
which the scheme was approved, and 
gave, in some detail, their views on the 
form which such a College should take 
and on the scope of its activities. The 
Minister then appointed an Inter-depart¬ 
mental Committee under the Chairman¬ 
ship of Sir Roy Fedden to consider the 
project in much greater detail. This Com¬ 
mittee reported in July 1944 and proposed 
the acquisition of a suitable airfield, on or 
near which a College, specially designed 
for its purpose and generously equipped, 
should be built. The circumstances pre¬ 
vailing at the time, however, made this 
scheme impracticable and, in order to 
avoid delay in the establishment of the 
College, a search was made for suitable 
existing accommodation. Eventually the 
Royal Air Force Station at Cranfield, 
Bedfordshire, was made available for the 
purpose, and the work of modifying the 


buildings to make them suitable for their 
new use commenced early in 1946. A 
short prospectus was prepared and circu¬ 
lated widely, to explain the aims of the 
College and to attract students, and the 
College was duly opened and commenced 
its teaching on October 15th, 1946. 

At present the College is financed by 
His Majesty’s Government through the 
vote of the Ministry of Education, but 
the policy control is in the hands of a 
Board of Governors, appointed by the 
Minister and representing a wide range of 
aeronautical interests. Detailed control is 
in the hands of a Senate, consisting of the 
Principal and the Heads of the teaching 
Departments. 

The College provides a comprehen¬ 
sive education designed to fit its students 
for good positions in the aircraft industry, 
civil aviation, aeronautical research, the 
Services, and in the educational field, 




with the hope that its best students will 
ultimately become leaders of aeronautical 
thought and practice. 


The foundation of the teaching lies in a 
two-year Course at post-graduate level. 
In the first year the students, under the 
guidance of their Supervisors, select 
studies in various Departments so as to 
assure a broad knowledge of aeronautics, 
but with some consideration of their 
later specialisation. In the second year 
they spend most of their time in the 
Department in whose subject they wish 
to specialise but are free and are encour¬ 
aged to continue studies in other Depart¬ 
ments as far as their time will allow. 

In the first year the mornings are in 
general devoted to lectures and the after¬ 
noons to practical work in the labora¬ 
tories, drawing offices, and in flight. 
Great importance is attached to the 
thorough understanding of basic theo¬ 


retical principles and, as will be apparent 
from the descriptions of the work of the 
Departments given later and from a 
study of the illustrations, a very compre¬ 
hensive range of equipment enables the 
student to follow up the implications of 
theory by experiments related to most of 
the subjects taught. Because of the wide 
field to be covered, organised instruction 
occupies most of the available time. 

The second year is very different in 
character. The student is required to pre¬ 
pare a thesis on a subject chosen in con¬ 
sultation with the academic staff, and to 
carry out some experimental research or 
undertake a piece of design work in 
addition, though this may well be related 
to his thesis subject. While the staff are 
prepared to give advice and guidance at 
any time, the student is encouraged to 
depend a great deal more on his own 
resources, and originality of thought is a 
major factor in the assessment of his 
work. The students frequently assist in 
the design, construction and setting up 


of apparatus required for special experi¬ 
ments which they wish to perform. 

Successful students are awarded the 
Diploma of the College; outstanding 
merit is recognised by the addition of the 
words ‘with Distinction’. The Diploma 
carries the right to the use of the letters 
D.C.Ae. after the holder’s name. 


Students are admitted by a Board of 
Entry, which bases its decision on the 
candidate’s past record, supplemented by 
an interview when deemed necessary. 
The standard required is best described as 
that of a graduate in engineering, physics 
or mathematics, preferably with some 
practical engineering experience, but 
neither the possession of a degree nor the 
practical experience is obligatory. The 
Board of Entry makes its decisions entirely 
on its estimate of the candidate’s ability 
to profit from the course. 

So far, students fall into three main 
groups, those with primarily a University 
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background, those with an industrial 
apprenticeship and a Degree or a Higher 
National Certificate, and those who are 
serving Officers of the Royal Navy or the 
Royal Air Force. It is interesting to note 
that the best students of the year may 
come from any group. A practical engin¬ 
eering backgroimd is a great help, and 
appears often to balance the greater 
knowledge of general science and mathe¬ 
matics usually possessed by the University 
man. The original policy of the College 
not to insist on a degree as a necessary 
qualification for entry, despite the post¬ 
graduate nature of the course, has been 
thoroughly justified. 

As soon as the two-year course had been 
firmly established consideration was given 
to the institution of shorter courses, 
usually of a week’s or a fortnight’s dura¬ 
tion, in specific subjects for which there 
appeared to be a demand. A considerable 
number of such courses has now been 


held and some have been repeated. These 
courses are advertised from time to time 
in the technical press and applicants are 
admitted without any scrutiny by a 
Board of Entry. 

It has always been recognised that original 
research is essential to the academic staff 
in a College such as this, and research is 
encouraged in every possible way. The 
College has inaugurated a series of reports 
in which the results of researches are pre¬ 
sented, and in the first three years some 
thirty reports were produced. Students 
may assist in such research, and have, in 
some cases, been sole or joint authors of 
reports. The work carried out by students 
in their second year sometimes leads to 
research results of importance, and in this 
case an edited version of the thesis may be 
issued as a College Report. The existence 
of extensive engineering workshops for 
the construction and maintenance of Col¬ 
lege equipment is a great asset in connec¬ 


tion with the preparation of special 
apparatus, either for student use or for 
staff research. 

The College is still very young and it is 
perhaps early to speak of the future. The 
success of the College will be measured 
by the quality of its contribution to the 
supply of young technicians and research 
workers upon whom our position in the 
world of aeronautics must depend, and 
on its future ability to adapt and innovate 
in accordance with the needs of a science 
and an industry which are still in a state 
of very rapid development. The growth 
of the College itself has been very rapid 
and it would have been surprising if con¬ 
siderable difficulties had not been met. 
The fact that these have been largely over¬ 
come and the College brought to its pre¬ 
sent stage in so short a time gives confi¬ 
dence that it can and will fulfil its high 
aim of providing the finest education in 
aeronautical science in the world. 
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aerodynamics 




* first YEAR 


COtmSE ‘A’ g OF a FRICTIONLESS fLUID. 

• C — lEaOW ' AEROfOIL 

THEORY. 


ceLralaerodynam^^^^ 

aerodynamics of ?eMO moments and motions 

BET WEEN AERODYNAMIC FOEC S TABILITY 

OF aircraft. COMP ^ E eraNDDI vergence. 

AND STABILISATION. FLUTTER AN 


heat TRANSFER. 


mathematics 


^tCULUS. CO-ORDINATE 

SI , FUNCTIONS OF a co»«» 

GEOM K«‘™™ CTOT ‘ N “ oW . W0 W*SMBS. CALCES 

vawabfb. *».-«*<»»■ 

OF VARIATIONS. STATIST 


RIGID DYNAMICS. 

stability. 


lab OB AT ORE WOBK s AERODYNAMIC 

WIND TDNN.IS AND ,oO»DA« tAYB.S. 

CHARACTERISTICS OF L1FTIN ^ CONTROL 

FBOFBU.B C-BAASDC..FBCT, HVDAAUUCS. 




SECOND YEAR 

COUKSE ‘A’ 

C«1„ SE <B , Y AND C0NTR0L AND AER OELASTICITY. 

® E ™°" fo,< mcoto »™«« ro 

C °URSE ‘n» An 

CO ITR VANCED AEBOFolt THEORY. 

...... ... 

differential equations 

COVRSB ••• — AtMATHEMATICS 

compiex variable. mathemat CTIONS OF A 
covns* ... SP£ ^hematxcae statistics. 

SPECIAL lectures BYEXTFbv. 

COUKSE .f AFnn Att£ CTURER S . 

1 AERODYNAMICS OF AUKt-dc 

AIRCRAFT. TAILLESS AIRCRAFT' 5 x^^ WlNG 

H£AT transfer. AFT ' Theo «y of turbulence 

W, * D TI ^ ■*-»».,„ STA 

BOUNDARY LAYERS. HIGH ^ 

bbsearcu ON problems of fund1° W ' £XP£ —tal 
fundamental interest. 



ena i s essential f or cL- • pien ° m ' 

°f aircraft. The science c f Ac^ ^ 
provides a system c Aeiod ynamics 

d r .c P c;rrr t ; f r 

a basic science of the fW • ’ herefore > 
aeronautics. Since ho mp ° rtance « 
construe ed f Ver>tJleairc -ft 

° f the Caching i n tJlc n TJlc aim 
Aerodynamics is to Pro ., ep * tment of 

ffi V good ^%tf; tudent 

aerodynamics and mel, *”* ° f 
W ' th Ae background of mathe 

w bich both these sc.Vn , adCS 011 

AI1 Stud «tes talcing thclZ 8 ." 17 ^ 9 ^ 

i eceive instruction in cl. ~ pear COur se 

^eir first y J^ 

7 3nd tW ^o -wish to 



specialise in aerodynamics, wit1 ' * 

l , career in industry or research, con 
ti „„e these studies at a higher level » 

their second year. .... a. r V, r ec 
instruction is provided in the three 

Meets of Aerodynamics, Basic 

i.ndhdathe.n^Ma^te^ 

^rr-tegUghoutt 

Chole College. They are uugtawldi t e 

Snecial attention is given 

b P ecl , • , 0 f o-rowmg un- 

mathematics, which is ot D 

^ ne» applications in .— 

and receives due attention in the Depart 

ment ' • 'etW science which 

Aerodynamics 


View of the six 

component Warden type 
balance with a model 

under test in the return 





AERODYNAMICS 


immersed in them. In its aeronautical ap- 
plication, special importance attaches to 

aircraft performance m4 
” tl, ' at “ nmc n t of “fety in flight. Th c 

last requires the study of the stabilityof 
aircraft and of the means for t|j e p re ven- 

, ” ° f ' t0 “ bl « s "ch as flutter. Aer0 _ 

^7“ ««■ into problems ”f 

propulsion, in an obvious way when the 

-rcraft is propelled by airscrews, b“t 

P z: s nr matmc ^^ 

i ■ correct proportioning and 

shaping of the parrs of an aircraft and flic 

provision of adequate strength and stiff 
ness to withstand , m ~ 

are p, ™ the aer °dynamic loads 

T P ? CipaI Pr ° blems of Aircraft 
esign and the solution of all of these 

Spends on knowledge of aerodvn 

Special diffi i ^ aerodynamics. 

of f, , UltlCS 3rise wh on the speed 

city of' aPPr ° aCl ? ° r excceds Ae velo¬ 
city of sound m the surrounding air on 

°w about the aircraft. Further troubles 
m kgh $ P eed fight on account of 


^ portion o{ 4c stiuctoe Wl tk 

r“emn h M ***** 

uch attention in the Department 

caching is given in lectures exerrk 
classes and in ffe i u ’ exercise 

i tile ^oratories. There k 

second year The ^ i ™ Student s 

^.oa^areaUmspS^stt 

J • Much importance is attached to the 

^~ f „ r reporo » 

Great emphasis is placed on the im 
portance of experimental wort I 7 

fton™SD7 arranEe<linCO,UM '- 

students ? ° f! ^ The 

""T "1- "i *Jft.'fton to writi'ff 


iirr^ 

it TIn» • f lc pare a report upon 

• The importance of practical work is 

to reC ° gniSed ln tJle Provision of labora 

cal^'madi^^ 11 ^ 05 ' C ^ nairdcs ^dnumeri- 
mathematics in addition to the 

aerodynamic laboratories 

r h.it:d~:trrcstri 

P«,..s have been published 

, ege of Aeronautics Reports and 
sewhere. Students of the Collect I 

r-— 

P«-<liplom, P s.„de"s “ d 

w«t;!t"u„r m “" gconKc, ’ ri ' 1 - 

Tstablishments is R “ e *'ch 

the staff t tt maintamed - Visits by 
UniVer sities, Colleges, Lab- 



he main equipment of the Department 
; summarised below 


0W -SPEED WIND TUNNELS 
HD BALANCES 

f t bv 3 ft- closed wotkin§ secuon ’ 

' straight-through tunnel. Maximum 
speed 120 ft./sec. 

Leturn flow openjet circular wind tunnel. 

Diameter 3 ft. 6 in. Maximum speed 

140 ft./sec. 

Warden type 6-component a an • 
Return flow open jet wind tunnel wit 
twin elliptic working sections, 3 • 

6 in. by 2 ft. 3 in-Maximum speed 

130 ft./sec. 

One lift, drag and pitching m 

ment balance. 

One lift and drag balance. 


Investigating the 
pressure distribution in 

the working section of 

a small induction type 
supersonic wind tunnel 


oratories and the Industry abroad are 

encouraged. 






1 • Pre-rotational vanes 
2. Fan 

3 - Fan Motor 


4 • Gauze Screen 
5 * Corner Vanes 

6. Six-component Balance 
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N.P.L. type non-return tunnel. Closed 
working section, breadth 1 ft. 4m . 

migit 2 ft. 4 Maximum speed 
240 ft./sec. 

** a „ d 

Pitching moment balance. 

l0W ha ™8 
I *" 8 Kcti »" pressurised 
observation chamber. 


Mower tunnel for ,esri„ g cascades rf 
aerofoils. 

W ' s “ ml P”P«™ wind tunnel, 
closed working section 8 ft. by 6 ft 
maximum speed 300 ft./sec., p r0 - 
vi e with six component balance, 
(under construction). 
high-sp EEd tunnels 

Conttnuous return flow hi g I,. spced tu „. 


7- Working Section 
8 . Model 
9 ■ Control Desk 

nel working section pin. so. 

for subsonic and supersonic tests up 

to a -Mach number of 2.5. 

H in. s,. highspeed intermittent tunnel 

' ” P '" 0,,ic S P"* up » Mach 
number of 3. 

Two a m. sq. mducrion type tunnels for 
sobsornc and s„pers„„ ic t „ K 
a Mach number of 1.8. 










































































































Compressor delivering 45 lb. of air 
per minute at ioo lb./sq. in. for high¬ 
speed experiments in pipes and 
channels. 

SMOKE TUNNELS 

Lippisch smoke tunnel. 

Rectangular working section, height 
3 ft. 3 in., width 2 in. Maximum 
speed 40 ft./sec. 

Small smoke tunnels (two). 

Rectangular working section, height 
11 in., breadth 1 in. Maximum 
speed 6 ft./sec. 

Farren type smoke tunnel arranged for 
projection, working section 3 hi. 
by 3 in. 

miscellaneous equipment 
There are also several small demon¬ 
stration tunnels, blower test rigs etc., 
and numerous models of complete air¬ 
craft, wings and components, including 
special purpose models. All the main 
types of instruments for measuring air 
velocity, pressure and turbulence are held 



View of working 
section and control 
panel of intermittent 
supersonic wind tunnel 





Continuous running 
returnflow 
supersonic 
wind tunnel 
having 9 in. square 
working section. 

The axial compressor 
is driven hy two 
electric motors 
each of 550 h.p. 

1. Instrument panel 

2. Control Desk 

3. Rapid Expansion 

4. Motors 

5. Gear Box 

6 . Compressor 

7. Cooler Section 

8 . Vacuum Pump 
Connection 

9. Observation Room 

10. Working Section 



by the Department, as well as boundary 
layer traversing gear and apparatus for 
experiments in flight. 

the hydraulics laboratory 
For experiments on the flow of 
liquids, water is supplied to the labora¬ 
tory from a 6,000 gallon tank at a head 
of about 25 ft. It drains from the labora¬ 


tory into an underground sump, from 
which it is pumped back into the tank. 

The apparatus includes open chan¬ 
nels for the study of surface waves, flow 
over weirs and under sluices, hydraulic 
jumps and the analogy with flow of a 
compressible fluid. Flow pressure losses 
resulting from bends and rough pipes 


can be measured in other apparatus. 

Flow patterns round aerofoils, cylin¬ 
ders etc., can be made visible by filaments 
of dye in the water or powder sprinkled 
on its surface. The transition from la minar 


to turbulent flow can be demonstrated. 
Viscometers of various types are included 
in the equipment. 
















































THE DYNAMICS LABORATORY 
Full facilities for teaching and re¬ 
search in Dynamics include apparatus 
for demonstrating the fundamental prin¬ 
ciples of Mechanics, especially gyroscopic 
effects and the principles of momentum. 
For experimental research in vibrations 
there is an extensive range of electronic 
gear, comprising exciters and recording 
apparatus with which transient and 
steady-state phenomena can be investi¬ 
gated in the frequency range i to 10,000 
cycles per second. This equipment, which 
is of new design, has been developed 
and constructed in the College. 

THE COMPUTING LABORATORY 
A number of calculating machines 
is installed for instruction and numerical 
work. Of varying complexity, they in¬ 
clude simple hand-operated and fully 
automatic models of the latest design. 
Among the other instruments are plani- 
meters of various types, integraphs, a 
small differential analyser and a harmonic 
analyser. 



Some of the electrical 
calculating machines and 
ancillary equipment of 
the Computing' Laboratory 
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* FIRST YEAR 


ELEMENTARY ELASTICITY «& STRUCTURES (jO lectures) 

Theory of Stress and Strain in two dimensions : STRAIN 
ENERGY. ELEMENTARY EXACT SOLUTIONS. BENDING BY COUPLES, 
BENDING OF FLAT PLATES, ETC. 

Methods of Structural Analysis: SOUTHWELL’S METHOD. 
CONSEQUENCES OF HOOKe’s LAW. PRINCIPLES OF MINIMUM ENERGY. 

STIFF JOINTS. 

Stability of Equilibrium: METHODS OF ANALYSIS. RAYLEIGh’s 
METHOD. APPLICATION TO STRUTS, ETC. 

stress analysis (jo lectures) 

STRESS-STRAIN RELATIONSHIPS FOR AIRCRAFT MATERIALS. BOLT AND 
RIVET GROUPS. CONTINUOUS BEAMS. ANALYSIS OF BOOMS AND WEBS. 
ENGINE MOUNTING ANALYSIS. TIES AND STRUTS. 

detail design (jo lectures) 

TYPES OF CONSTRUCTION. METHODS OF FABRICATION. JOINTS. 
MECHANISMS. CONTROLS. SEATS AND COCKPITS. POWER PLANT 
INSTALLATIONS. LOFTING. WEIGHT ANALYSIS. PRACTICAL DRAWING 
OFFICE WORK (50 HOURS) TO ILLUSTRATE THESE PROBLEMS. 

INSTALLATIONS AND INSTRUMENTS ($0 lectures) 

METHODS OF ACTUATION. THE AIRCRAFT ELECTRICAL SYSTEM. 

AIRCRAFT INSTRUMENTS. AUTOMATIC PILOTS. FIRE PREVENTION 
AND PROTECTION. HIGH ALTITUDE FLYING. DE-ICING. 


rasic course (30 lectures) 

TYPES AND DESIGN OF AIRCRAFT. REGULATIONS AND 
REQUIREMENTS. CONSTRUCTION OF UNITS. PROBLEMS OF 
ACTUATION AND INSTRUMENTS. TESTING OF AIRCRAFT. 
Practical work in the laboratories and the demonstration hangar 
is closely linked throughout the year with the above lectures. 


SECOND YEAR 

OV ERALL DESIGN PROBLEMS (jO lectures) 

THE START OF A DESIGN. PROJECT STUDIES. USE OF WIND TUNNEL 
DATA. CHOICE OF WING SECTION. SPECIAL PROBLEMS OF MILITARY 
AND OF CIVIL AIRCRAFT. TYPES OF CONTROL SURFACES. 

CHOICE OF POWER UNIT. METEOROLOGICAL EFFECTS ON DESIGN. 
EFFICIENCY OF AIRCRAFT. FLIGHT TESTING IN RELATION TO 
DESIGN. WRITING OF SPECIFICATIONS. 


STRUCTURAL DESIGN (jO lectures) 

THE WEIGHT PROBLEM! USE OF SPECIAL MATERIALS AND 
CONSTRUCTION. INABILITY TO USE PERFECT STRUCTURES. 
TYPES OF STRUCTURES AND METHODS OF CONSTRUCTION! 
WINGS, FUSELAGES, TAIL UNITS, LANDING GEAR, ENGINE 
INSTALLATIONS. FLYING CONTROLS. FLYING BOATS. 


continued overleaf 
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SECOND YEAR continued 

LOADING AND REQIIIKEHENTS (/J lectures) 

EXISTING REQUIREMENTS. DEVELOPMENT OF LOADING SYSTEMS. STIFFNESS 
AND OTHER AEROELASTIC REQUIREMENTS. EFFECT OF SIZE. STATISTICAL 
ANALYSIS OF LOADING. EFFECT OF REPEATED LOADS. WEIGHT CONTROL AND 
MECHANICAL TESTING IN RELATION TO REQUIREMENTS. 

STRESS analysis (jjo lectures) 

An extension of the First year course linked with practical design work and with 
‘Loading and Requirements’. 

STRESS DISTRIBUTION AND DEFLECTION PROBLEMS (golecturcs) 

SIMPLIFIED THEORY OF REINFORCED PLATES AND SHELLS. 

GENERAL THEORY OF PLATES AND SHELLS. 

THREE DIMENSIONAL THEORY OF ELASTICITY. PLASTICITY. 

ELASTIC STABILITY^ LARGE DEFLECTION PROBLEMS (jO lectures) 

THIN RODS. FLAT PLATES. CURVED SHELLS. 

DYNAMICAL PROBLEMS (/J lectures) 

FUNDAMENTALS AND METHODS. VIBRATION OF CONTINUOUS BODIES AND 
STRUCTURES. APPLICATIONS. 

INSTALLATION problems (As required) 

PRESSURISATION AND AIR CONDITIONING. COCKPITS. ACTUATION. 

RADIO AND RADAR INSTALLATION. 


he words ‘Aircraft Design’ 

convey to a reader very little of the com¬ 
plexity and range of subjects which are 
now involved in the design of an aero¬ 
plane. These subjects include, for ex¬ 
ample, apphed aerodynamics, mechanical 
problems such as pressurising, and operat¬ 
ing problems such as the design of airliner 
kitchens. No course can hope to cover 
every detail in this wide field. The field 
has accordingly been narrowed to cover 
initial design, structural design (including 
stressing), detail design (including draw¬ 
ing office work) and installation and 
instrumentation work. 

The aim of the department is to give 
such theoretical and practical training to 
students as will enable them to acquit 
themselves satisfactorily in any of the 
major branches of aircraft design. To 
this end a comprehensive series of lectures 
is given in those branches, together with 
practical design work in the Drawing 
Office, and extensive training in experi- 



( 5 ) A drop test rig for studying under- 

carriage performance. 

(6) A water tank for developing the tec - 
nique of pressure testing of structures under 

Watet ( 7 ) An optical bench for photo-elastic 

work. , r 

(81 Apparatus for determnung modes ot 

vibration and frequency response of dynamic 
models and full scale aircraft. 

f 9 ) Modem apparatus for measuring 
strains and deflections is available to aid the 
above «. and « 
development. 


THE INSTRUMENT LABORATORY 

contains a complete range of flying in¬ 
struments together with vacuum cham¬ 
bers gyro test benches and other test 
e qo ; p ;«„« to enable «be to 

examine their performances. The prin¬ 
ciples of the gyro types of instrument 
demonstrated both by models and actual 
instruments, lead in their turn to the 
handling of an auto-pilot and the prin¬ 
ciples of automatic control. Both air 
and electrically operated instruments are 



Drop Test Rig. This has full 
electronic recording gear and can 
test a wide range of undercarriages 








AIRCRAFT design 

dealt with and the various remote indi¬ 
cating systems are covered in detail. 
There are also two altitude chambers 
or the study of pressurisation and instru¬ 
ment problems. The larger of these is 

IlKt ^ 6 * ft - by 6 ft. and can be 
evacuated to an equivalent altitude of 
50,000 ft., permitting many problems of 

ug altitude performance to be studied 
m detail. 


the installation Laboratory 

lias representative hydraulic, electric and 
pneumatic systems of actuation set up 
to give the student first-hand know¬ 
ledge of the installation^ problems and 
capabilities of each type. 

THE demonstration section 

presents students with a unique oppor¬ 
tunity to make detailed examination of, 
and tests on, a variety of recent aircraft 
selected to show up-to-date practice. 
Students, especially those without pre- 


(abovb) A corner of the In¬ 
struments Laboratory showing 
vacuum chambers 

(below) Problems of dynamic 
loading are solved by the use of 
models. A model far ,„7, 
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vious aircraft experience, gain by this 
means a realisation of the complexity of 
the modern aeroplane, while at the same 
time carrying out full-scale wing stiffness 
tests, vibration surveys and thesis work 
of varying types. Sectioned units and 
aircraft parts are used in conjunction 
with the design and drawing office 
work to give the student help in tackling 
his designs. 

Finally, in conjunction with all the 
other facilities and giving the student a 
chance to put on paper what he has learnt 
or seen, is the DRAWING OFFICE. The 
student’s time here forms a background 
to his whole period in the department, 
and the specialist will spend upwards of 
250 hours here during the two-year 
course. The offices cover approximately 
2,200 sq. ft. and compare favourably 
in lighting and equipment with any 
drawing offices in the aircraft industry, 
students are given experience of both 
drawing board and draughting machine 
methods. 




All types of aircraft and equipment 
the Demonstration Hangar. The u 
can be seen, is usedfor wing stiffnes 





aircraft propulsion 



A 


first year 


COURSE ‘A’ 

thermodynamics, theory and^^fuel metering systems. 

STINGANDD—. 

EUELS AND OILS. LUBRICATION. 

COURSE ‘B’ 

DETAIL design p-blems poWE Y s ^1 fuel and oil 

COURSE ‘C* 

propulsive systems, g -“-on engines and gas 

FACTORS “r»0»TR»S. DESIGN AND 

turbines, genera .. NrINES and gas turbines. 

CONSTRUCTION OE PISTON ENGINES AN 

COURSE ‘O’ 

,VFO« AND PERFORMANCE OE GAS TDRBMES. 
^0™'™“ V AND p.REORMANCE O, » AND ROCKET, 


basic course 


BASIC THERMODYNAMICS AND GAS DYNAMIC, 

propulsive ^YYYTnd outstanding 
VARIOUS POWER UNITS AND PLANTS 

testing and development problems. 


full scale engine testing, engine component 
r— n“”S-0RC—ST,S. 
fueltesting anf.knock 

rett rZs'c—NANDCOMBDST.ON 
* W> ™ TBTING. DETERMINATION OE STRESSES 

m ENGINE COMPONENTS UNDER STATIC AND 
r TOADS vibration of engin 

:zzl 

design work on engines and their 

COMPONENTS. 



aircraft propulsion 


Second year 

COtJKSE ‘E’ 

axial compressor theory, economical 

gas twines and compounded; 


copb se ,„, 

GENERAL DESIGN PROBLEMS. 

c OKJHSE *G }9 


1 engines. 


engine STRESSING. 


lectures on specialist subjects 
VISITING lecturers. 


by 


he development of 

J« propulsion “ d app,ic„,„„ 
mous forms to aircraft 

profoundly affects the field of enquiry 

go of technicians and research workers 
ex pIoit the new types of power plant 

nans thatfcerearegreat ^ ■ 

for those who enter the i„d„s tr y with a 
sound training. 7 

Nevertheless, because the pis,„„ e „_ 

f;. K C0 “ U “ td “oly >o play a ,a t „ 
part m aviation for some time yet gre at 
-e has been taken to provide a cots' 
F *; W ““ d oorlook to meet the 

P • kis ts the object of the Depart- 
en, both for those who will specialise 
t '"’at "■"'-A greater detaiifor 

fumreir °“ 


of the fb i ’ araUd 'kore 

of* other mein departments atmnded 

^ all students no, speeding i„ Pr0 . 

pu ston. This covets the essentials of the 

ject as set out in ,h e abbreviated 
sylHus. Students who * 

lectures r^ C i„'T 7 ' a ' K ” dfoUr 

carrvo , *' fct fear, and 

carry out representative series of experi- 

rr ™e second 

■ores a 1^7'7“ ” 

... k and deludes lectures bv 
specialists from the aern • ^ 

and f t aeroengine industry 

i from the research establishments 
These men, because of their active parti- 

research ; th “ fo^forrial and 

esearch programmes, bring wiA ^ 

is ,h? r ““ S 0tC “ mm rfairs ' w hich i, 
is the constant aim of die teaching staff 

, ° ! “ r , An0tl, ' r yaluable linfe with 

77oie7 ,0 r nK is ^ by 

ea mg firms and research estab. 





lishments. These are encouraged by the 
organisations themselves, and each year a 
representative number of visits is arranged. 

The students, in preparing theses, are 
also encouraged to follow up their re¬ 
search work by personal consultations 
with the appropriate specialists in industry 
and elsewhere, and the Department 
directly assists in effecting these intro¬ 
ductions, which have proved to be a 
successful feature of student education. 

The Department’s activities with 
engine types of the future, such as ram¬ 
jets and rockets, have been arranged to 
provide a balanced syllabus in the time 
available. These prime movers form a 
unique field for research, in which the 
Department’s plant, though necessarily 
limited, can do valuable work. 

In cases where the necessary equip¬ 
ment is not available in the College, the 
course is supplemented by visits to estab- 



A piston engine test 
bed with eddy current 
broke, used for small 
multi-cylinder engines 
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ishments possessing such apparatus, and 
the students thus obtain first-hand infor¬ 
mation on the work that is going forward 
an the specialised equipment required. 

There are certain basic fields of en¬ 
quiry covering the theoretical investiga- 
on of air flow, fuels and combustion 
and the more recent types of power unit 
Permit a much closer correlation between 
theory and experiment than does the 
piston engine. Such basic work involves 
some of the pure and applied sciences, 
such as aerodynamics for the behaviour 
of cascades of blades in turbines and com¬ 
pressors, gas dynamics and chemistry for 
the combustion process, and thermo¬ 
dynamics since afl these prime movers 
heat engines. 

It is by this approach that the stu- 
ents are led to an appreciation of the 
special problems of the piston engine, 
gas turbine, rocket and ram-jet. Labora¬ 


tory courses include, as far as possible, 
experiments iUustrating the fundamentals 
o the subject, as well as tests on engine 
components and accessories, and on the 
complete power unit. These are aug¬ 
mented by appropriate experiments on 
propulsion units in the Department of 
Flight. 

On the design and development side 
the course includes the general principles 
of engine design with practical examples 
taken from typical piston engines and 
gas turbines. Stressing, detail design and 
general development problems are also 
considered and a proportion of the after¬ 
noon periods are devoted to work in 
the Drawing Office. The first-year work 
attempts to give the students some pre¬ 
liminary design experience and in the 
second year, the students, working as a 
team, investigate the design of a specific 
gas turbine and prepare design schemes 


of the major assemblies, the work being 

carried through on the lines of a pro¬ 
fessional drawing office. Firms specialising 
m propellers or power plant accessories 
are consulted for details of appropriate 
components and, where possible, the 
calculations are checked by suitable riv 
tests. 6 

Although time is available for each 
student to design only one part of the 
engine, students are encouraged to dis¬ 
cuss their schemes with each other and 
tutorials are arranged so that any out¬ 
standing problems are considered by all 
the students as a body. The aim here is 
to teach the students to think for them¬ 
selves and produce original designs which 
are perfectly sound and practical. It is 
appreciated that, in the time available 
the students cannot produce complete’ 
schemes for a new engine but they can 
go a long way towards doing this. 


As the Department’s facilities de¬ 
velop, the participation in a certain 
amount of research work for outside 
interests is considered desirable, possess¬ 
ing, as it does, an educational value for 
staff and students alike. Such research is, 
in fact, already being performed to a 
limited extent and will steadily become 
of greater importance. 

The thesis work that the students 
carry out in their second year is arranged 
to be part of a broad research programme, 
so that as time goes on a useful field of 
research is covered. 


The Department has formed a collection 
of typical examples of both engine com¬ 
ponents and complete power plants, 
ranging from piston engines to various 
types of rocket motor. This collection 
will be kept up to date, and is in general 



Part of the Propulsion 
Laboratory, where rig tests 
are carried out on engine 
components and sub-assemblies 
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View showing part of the turbo 
jet test house, which is fitted with 
separate control cabin and has 
provision for making all necessary 
engine measurements 


use in connection with the more practical 
side of the lecture course. 

The test house area is situated a 
short distance away from the main 
College buildings, with a view to reduc¬ 
ing the disturbance due to the noise 


associated with the operation of aero 
engines. It comprises a number of indi¬ 
vidual cubicles, each with about 600 
square feet of floor area, in which the 
demonstration and research units are 
installed. 


On the piston engine side there are 
a number of single cylinder units, a 
medium power multi-cylinder air-cooled 
engine driving a Heenan and Froude 
eddy current dynamometer, and a pro¬ 
peller test stand on which liquid- or air- 






cooled engines can be run. There is also 
a Hercules XVI engine installed in a 
specially instrumented Halifax aircraft, 
suitable for ground testing and complete 
with torquemeter and associated equip¬ 
ment. This was obtained, in the first case, 
to provide quickly a simple form of test 
bed, but it has been found to have other 
advantages justifying its retention. 

The gas turbine aspect is covered by 
a full-scale turbo-jet test house, with 
separate control cabin, and as soon as 
possible a turbo-propeller engine will be 
installed in a hangar test stand. In order 
to carry out investigations into the air 
flow and combustion in aero engines, 
an adequate air supply is necessary. There 
is available at present some 3^ lb. per sec. 
at a relatively low pressure, and this 
will be supplemented in the near future 
by a considerably larger supply at two 
to three atmospheres pressure. The 


One of the full scale gas 
turbine combustion chamber 
rigs. Other apparatus is available 
for carrying out more fundamental 
research in combustion 
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equipment for this is available but is not 
yet fully installed. 

To investigate the combustion side 
of ram-jets and gas turbines several small 
fundamental rigs are being installed to 
give basic instruction on this subject. 
There is also a full-scale gas turbine com¬ 
bustion chamber rig. 

As regards rocket motors, a small 
unit in a temporary test house is available 
for research work and a larger permanent 
test house will be erected in the near 
future. 

Apart from the test house area, there 
are several other laboratories. One of 
these is set aside for rig tests on engine 
accessories and another for static and 
dynamic stress measurements on engine 
components. The apparatus here includes 
suitable strain gauge apparatus and a 
photo-elastic unit. 

There is also a laboratory for vibra- 



A typical experiment in 
progress in the Vibration 
Laboratory involving the 
determination of some of 
the natural frequencies 
and modes of vibration of 
a gas turbine compressor 
impeller. Much of the 
vibration work is, of cours 
carried out under running 
conditions on the 
test beds 









tion investigations on engine components, 
the vibration characteristics of complete 
power units being studied on the test 
beds. 

A water channel is available for 
studying the analogy between shock 
waves in a gas and surface waves on 
water. In this connection cascade tunnels 
will be installed as soon as an adequate 
air flow is available. 

In the Fuels Laboratory, investiga¬ 
tions are made into the analysis and pro¬ 
perties of various aircraft fuels. 

Equipment is also being installed to 
carry out performance tests on various 
types of heat exchanger. 

The Department has two well- 
equipped drawing offices which are 
laid out, as far as possible, on the lines 
of their industrial counterparts, and have 
facilities for tutorial discussion in the 
course of design instruction. 



Part of the Engine Demonstration Laboratory. 

A general view of the gas turbine and rocket section 
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ECONOMICS AND PRODUCTION 



* FIRST YEAR 


GENERAL BACKGROUND SUBJECTS 

Structure of Manufacturing Enterprises: TYPES OF 
MANUFACTURING ENTERPRISES. THEIR FINANCE AND OPERATIONS 
WITH PARTICULAR REFERENCE TO THE AIRCRAFT INDUSTRY. 

Economics and Industrial History: EVOLUTION OF MODERN 
INDUSTRIAL MANAGEMENT. BASIC ECONOMICS OF BUSINESS. 

Industrial Law: LEGAL CONSIDERATIONS AFFECTING ENGINEERS 
AND MANAGERS. 

Economics of Aircraft Operation: FACTORS INFLUENCING 
OPERATIONAL ECONOMY. THE SELECTION OF AIRCRAFT. 


BASIC TECHNIQUES 

Industrial Accounts: PRINCIPLES OF FINANCIAL AND COST 
ACCOUNTANCY. 

Industrial Statistics: STATISTICS USED FOR SOLUTION OF 
INDUSTRIAL AND ADMINISTRATIVE PROBLEMS. 

Inspection of Measurement: PRACTICAL METROLOGY AND 
FINE MEASUREMENT AND CONTROL OF QUALITY AND LIMITS. 

Time Study: ALL ASPECTS OF WORK MEASUREMENT: INCENTIVES. 

Motion Study: ALL ASPECTS OF MOTION ANALYSIS AND WORK 
SIMPLIFICATION. 

Personnel Management: INDUSTRIAL PSYCHOLOGY AND 
PRINCIPLES OF MANAGEMENT OF LABOUR. 


PRODUCTION ENGINEERING SUBJECTS 


Jig , Tool and Gauge Design : GENERAL PRINCIPLES OF 
DESIGN OF JIGS AND TOOLS AND ECONOMICS OF TOOLING. 

Production Design : METHODS OF DESIGN FOR DIFFERENT 
SCALES OF PRODUCTION AND ECONOMIC ASPECTS OF THESE 
METHODS. 


Aircraft and Engine Production Processes : AN ANALYSIS 
OF PRODUCTION TECHNIQUES AND USE OF MACHINE TOOLS, 
PLANT AND EQUIPMENT. CUTTING TOOL THEORY AND 
RESEARCH. 

Aircraft and Engine Maintenance: COST OF 
MAINTENANCE AND INFLUENCE OF MAINTENANCE ON DESIGN. 


MANAGEMENT SUBJECTS 

Organisation: PRINCIPLES OF VARIOUS FORMS OF 
ORGANISATION AND HUMAN FACTORS INVOLVED. 

Administration and Management: PRINCIPLES OF 
ADMINISTRATION AND MANAGEMENT. TECHNIQUES OF 
EXECUTIVE CONTROL. 

Engineering Economic Analysis: ANALYSIS OF COST 
AND VALUE. TECHNIQUES OF DETERMINING OVERALL 
ECONOMY OF ENGINEERING PROJECTS. 



AIRCRAFT ECONOMICS & PRODUCTION 


SECOND YEAR 

The Second Year consists of an expansion and enlargement of the majority 
of the First Year subjects and the more detailed consideration of advanced 
aspects and techniques. In addition, the following subjects are given: 

Planning, Estimating and Cost Control 

PREPARATION OF PRODUCTION PLANS, SCHEDULES, SHOP LOADING. 

ESTIMATION OF TIME CYCLES OF MAN HOURS. PROGRESS SYSTEMS. 

COST BUDGETS AND COST CONTROL. 

Production Control 

CONTROL OF PRODUCTION AT THE HIGH LEVELS AND INTEGRATION OF 
ALL PRODUCTION DEPARTMENTS IN THE MANUFACTURING PLAN. 

Aircraft Economics 

ADVANCED ASPECTS OF THE ECONOMICS OF AIRCRAFT OPERATION AND 
SPECIFICATION OF OPERATING REQUIREMENTS. 

Market Research and Assessment 

ANALYSIS OF DATA FOR FORECASTING TRENDS AND INTERPRETATION 
OF BUSINESS INFORMATION AND STATISTICS. 


ircraft production problems 

differ from those which have been solved 
in other manufacturing industries. During 
the war it became clear that special con¬ 
ditions prevail in an industry which is 
complex, which demands high standards 
of workmanship and is also required to 
undertake great expansion in time of 
war. The most evident need is for a 
sufficient number of trained engineers to 
form a nucleus to deal with the problems 
of expansion and still to produce the 
smaller quantities required under peace¬ 
time conditions in an economical manner. 
This need is not adequately met by re¬ 
liance on the diversion, in an emergency, 
of men trained in other industries, to 
the manufacture of aircraft. 

Both production engineering and 
scientific management have emerged as 
recognisable professions during the early 
part of this century but, until recently, 
no advanced training has existed in the 
Universities here, and traditional methods 




left the acquisition of this knowledge 
largely to chance. The Fedden Report, 
recognising this situation, recommended 
that a production department should be 
set up at the College. The lack of any 
precedent in Britain made it advisable to 
defer the institution of this course until 
1948 after a careful scrutiny of the whole 
subject had been made. 

In miniature the essential features of 
the whole aircraft industry are represented 
at Cranfield and this is advantageous to 
the department. Many aspects of manage¬ 
ment are represented within the College 
and this is also of great benefit in keeping 
theoretical training in close contact with 
active practice. The general facilities of 
the College can, therefore, be regarded 
as supplementing the laboratories of this 
department. 

Primary importance has been at¬ 
tached to the Administrative, Manage¬ 
ment and Design aspects of Production 
Engineering. It is those branches which 



Students performing a Time and Motion 
Study example in the Activity Labora¬ 
tory 9 showing the use of stop-watch 
and camera 

\ methods 
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cannot be taught to immature engineers, 
or for which no facilities exist in normal 
training institutions, which are empha¬ 
sised in the teaching of the department. 
These are covered in a comprehensive 
manner by the following group of 
subjects: 

Administration, Organisation and 
Management; 

Methods of Budgetary and Produc¬ 
tion Control (Punched Cards Systems, 
Business Systems, Accounts etc.); 

Measurement and Metrology and 
their application to Jigs and Tools; 

The Economics of Machine Tools 
and Production Plant; Time and Mo¬ 
tion Study in all its aspects. 

Production technology training is 
provided in the well-equipped Industrial 
Laboratory, supplemented by other faci¬ 
lities in the College. 

Vacation training in the industry 
and visits to selected firms constitute fur¬ 


ther means for gaining practical experi¬ 
ence, and in the preparation of the thesis 
most students make useful industrial 
contacts. 

Knowledge of the appropriate pro¬ 
duction technology is essential for a 
production engineer in industry, but this 
knowledge can usually be acquired rapidly 
and satisfactorily in the actual field of 
manufacture if the right foundations 
exist. The usual process is by apprentice¬ 
ship in the early stages of training or by 
post-graduate apprenticeship in a specific 
field of activity for trained engineers. 
What the College course provides is a 
sound knowledge of the basic principles 
applicable to all techniques. 

Two types of first-year course are 
available; a provision necessary to cater 
for: 

(a) Students requiring a general 
background of industrial knowledge 
(Course ‘A’); 

(b) The Department’s specialist stu¬ 


dents and students desiring more 
substantial knowledge (Course ‘B’). 

Course ‘A’ covers most of the field 
in a non-detailed way, some subjects 
being introduced in a general manner to 
emphasise their relationship in the general 
scheme. This course provides a useful 
background for all engineers and is 
sufficient to give the student an intelligent 
understanding of methods of approach 
and the use of textbooks and papers 
which deal with the subjects. 

Course ‘B’ is an amplification of the 
subjects taught in Course ‘A’, adequate 



Drill and Lathe 
Cutting Tool Dynamometers. 
These measure accurately 


for the Department’s specialist students 
to proceed to post-graduate work in their 
second year and also to enable students 
who are speciahsing in other subjects to 
handle normal production problems, and 
particularly to avoid serious errors in 
this field. 

In the second year all the additional 
subjects in the syllabus are brought in at 
the appropriate stages, and first-year lec¬ 
tures are expanded in some detail. 

The linking-up of the various sub¬ 
jects is accomplished by a series of ‘Case 
Studies’, in which the students work 
through in considerable detail a complete 
project covering the setting up of a fac¬ 
tory and the solution of production prob¬ 
lems arising in an aircraft manufacturing 
programme. This is done in as realistic 
a manner as possible. As far as time per¬ 
mits, every activity in such a process is 
represented by the working out of a 
proposal; for example, the design of 
a factory layout or a control system 
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procedure. Regular meetings of various 
representative kinds are held and reports 
and drawings are made on a wide range of 
matters, ranging from contracts to jig 
and tool design. 


Due to the general facilities existing in 
other teaching departments and in the 
common services of the College, it has 
been possible to concentrate develop¬ 
ment on laboratories dealing with 
specialist and business subjects, and the 
department has the following laboratories 

INDUSTRIAL MACHINE TOOL 
LABORATORY, equipped with a 
wide variety of production machine 
tools which cover in principle all the 
main machining processes. Some of 
these machine tools are of advanced 
design. Here students deal with the 
economics of machine tools and cutting 
tool research. 


A stereo-cyclochrono¬ 
graph study of an 



(right) Photographs 
showing the hand 
movements before and 
after motion analysis , 
taken with the 
cyclochronograph 
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STANDARDS ROOM AND MET¬ 
ROLOGY LABORATORY . This is 
one of the most fully equipped in the 
country and is situated in an air-condi¬ 
tioned building with accurate tempera¬ 
ture control. Almost every type of 
measurement relating to linear and angu¬ 
lar dimensions can be made to the highest 
degree of accuracy. Length of standards 
can be established by interferometry. 
British, German, American, Swiss and 
Swedish instruments permit the use of 
a great variety of methods. 

JIG & TOOL LABORATORY , for 
checking and manufacturing sample jigs 
and tools and for their measurement and 
inspection. It is associated with the Stan¬ 
dards Room and Industrial Laboratory, 
on which it can call for help in both 
measurement and tool manufacture. 
Facilities are also available for surveying 
techniques in setting out large jigs and 
tools. 

ACTIVITY LABORATORY, equipped 


The Business Systems Laboratory 
showing some of the equipment 
for production and financial control 


with the latest instruments for conducting 
method, motion and micro-motion stu¬ 
dies in addition to the stop-watch proce¬ 
dures, all forms of work measurement 
and some physiology and psychology 
equipment where appropriate to pro¬ 
duction. 

BUSINESS SYSTEMS LABORATORY 
This is equipped with samples of most 
of the important varieties of card index 


and control chart systems, has various 
forms of office machinery, including the 
Hollerith punched card equipment, and 
covers the whole field of production 
and financial control. 


INDUSTRIAL PROCESSES LAB¬ 
ORATORY, which is attached to the 
Materials and Metallurgy Section, and is 
described later in this book. 




THE DEPARTMENT OF FLIGHT 



* FIRST YEAR 


GENERAL SCOPE OF THE COURSE. 

METHOD OF REPORTING TESTS. 

BASIC FLIGHT TEST INSTRUMENTS 
AND THEIR CALIBRATION. 

RULES OF THE AIR. WEIGHING AND 
CENTRE OF GRAVITY DETERMINATION. 
POSITION ERROR MEASUREMENT 
(.Aneroid method, trailing static, speed course, 
radar etc.), air thermometer 

CALIBRATION. INVESTIGATION OF 
STALLING BEHAVIOUR. PERFORMANCE 

testing (. Partial and Ceiling Climbs. 

Speed Power Relationship. Variation of 
level speed with height. Fuel consumption 
and range tests. Take-off investigations). 

MEASUREMENT OF DRAG BY PITOT TRAVERSE. 
LONGITUDINAL STABILITY TESTING 
(Determination of stick-fixed and 
stick-free static stability margins). 

COMPASS SWINGING AND ADJUSTMENT. 

modern radio and radar aids (. Lectures 
and demonstrations given in co-operation 
with the Radio and Electrical Section). 


SECOND YEAR 


In the second, year, students select experiments having a 
direct bearing on the subject in which they are specialising. 
A typical syllabus would, include the following: 

A MORE DETAILED TREATMENT OF THE MEASUREMENT 
OF STATIC LONGITUDINAL STABILITY MARGINS 
(.Effect of slipstream. Aeroelastic distortion, Compressibility etc.) 
MAN OEUVRE ABILITY (Stick-force /g). 

MEASUREMENT OF AILERON POWER AND HINGE MOMENTS 

at various speeds (. Deduction of aileron reversal speed). 

INVESTIGATION OF THE BEHAVIOUR OF AN AIRCRAFT IN 
ASYMMETRIC FLIGHT AND UNDER ASYMMETRIC POWER 
(Determination of safety speed). 

PERFORMANCE REDUCTION FOR JET-PROPELLED AIRCRAFT. 
GENERAL HANDLING TESTS. 

METHOD OF OBSERVING TRANSITION IN FLIGHT. 
INSTRUMENTATION FOR MORE ADVANCED FLIGHT TESTING. 
MEASUREMENT OF LOADS AND STRESSES BY STRAIN GAUGES. 
VIBRATION MEASUREMENT. EFFECT ON FUEL CONSUMPTION 
OF VARIATION OF MIXTURE STRENGTH AND IGNITION 
SETTING AT VARIOUS R.P.M., BOOST PRESSURES, 

SPEEDS AND HEIGHTS. 

MEASUREMENT OF THE AIR MASS FLOW THROUGH THE ENGINE. 
ANALYSIS OF EXHAUST GASES FROM INDIVIDUAL CYLINDERS. 



FLIGHT 


The aircraft, airfield, hangars and main¬ 
tenance shops of the Department of Flight 
form an appropriate background to the 
life and work of students at Cranfield. 
Here can be seen the complete reality 
evolved from theories they have exam¬ 
ined in the Department of Aerodynamics, 
problems similar to those they have 
worked on in the Departments of Air¬ 
craft Design and Propulsion, and the 
production methods studied in the 
Department of Aircraft Economics and 
Production. 

As well as being able to provide the 
students with actual flying experience to 
demonstrate the theories taught in the 
other departments, the department has 
complete facilities for flight testing and 
full scale research. It can thus at all times 
provide instruction in the latest methods 
of testing aircraft and aircraft equipment 
in flight. The department is used as an 
instrument to illustrate and supplement 
other aspects of the students’ work. To 


this end every endeavour is made to 
arrange the flying programme so that it 
keeps in step with the students’ current 
theoretical work. 

The College fleet of aircraft consists, 
at present, of a Dove, three Ansons, and 
three Tiger Moths. The Dove and Ansons 
are used to demonstrate modern flight 
testing technique. In the first-year syllabus 
emphasis is placed on the performance 
testing of piston-engined aircraft and on 
elementary handling characteristics. To¬ 
wards the end of the year the elementary 
longitudinal stability characteristics of an 
aircraft are determined. In the second 
year the specialists in various departments 
perform flight investigations directly 
concerning their particular subjects; for 
example, students specialising in aero¬ 
dynamics investigate more completely 
the stability, control and handling charac¬ 
teristics of the aircraft. The Propulsion 
specialists collect information on the 
effect of variation of mixture strength 


and ignition setting on fuel consumption 
over a range of engine speed, forward 
speed and altitude, on the air mass flow 
through the engine for various conditions 
of flight speed, engine speed, boost and 
height; and carry out analysis of exhaust 
gases. 

Important techniques such as per¬ 
formance testing of jet-propelled aircraft 
and the testing of controls at high speeds 
are taught in the classroom and wherever 
possible illustrated by results collected 
from external sources. 

Second-year students are encouraged 
to undertake simple pieces of full scale 
research having a direct bearing on their 
specialisation, these investigations being 
supervised jointly by the student’s De¬ 
partment and the Department of Flight. 

A secondary function of the Depart¬ 
ment of Flight is to arrange airborne 
demonstrations of the latest radar aids to 
navigation to supplement the lectures 
given in the Electrical Section. While 


mental work in the laboratories. Through¬ 
out the whole course special attention 
is given to the integration of theory, 
practice and experiment. 

On leaving the department students 
may find employment in structural or 
mechanical design work, in research or 
project work or in a stress office, and the 
scope of the course is arranged to provide 
each student with the most advanced 
and up-to-date knowledge in any of 
these branches. 

Inspection of the abridged syllabus 
will show the nature of the lecture courses 
available for the student, but these 
courses present only a section of the 
teaching. The other sections, comprising 
the drawing office and the laboratories, 
are considered to play an equal part with 
the lectures, and to develop by physical 
concepts the more abstract matters dealt 
with in the lectures. 

In the second year, emphasis is 
placed on the capacity of the student to 
think about and handle design problems 

First Year Students 
in the Drawing Office. 
The course emphasises 
drawing office work 
throughout 
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for himself, and to this end each student 
is asked to carry out a piece of thesis 
work and design a section of an aero¬ 
plane. The thesis may be either theoretical 
or practical, and as far as possible is 
matched to the interests of the student; 
subjects so far range from theoretical 
work on sandwich construction to struc¬ 
tural testing of stringer skin panels and 
a study of generator brush wear at high 
altitude. As will be seen later, the faci¬ 
lities of the department provide for the 
tackling of a very wide range of subjects. 
The design consists of the layout, struc¬ 
tural or mechanical design, or both, and 
stressing of a unit of an aeroplane such 
as a wing or undercarriage. Each student 
has a section of a complete aircraft 
to handle and, by working together, 
students get valuable experience of the 
design procedure in aircraft firms. 

The lecture courses are set out, not 
only to satisfy the needs of the specialist, 
but also to enable students specialising in 
other departments to get some insight 


into aircraft design procedure. The lec¬ 
tures are arranged to follow certain lines 
of approach to the various problems. 
Overall design problems are met by lec¬ 
tures in detail design and installation in 
the first year, followed by lectures in the 
second year on project design, general 
structural design and more advanced in¬ 
stallation problems. This course is linked 
with drawing office work in the first 
year on detail components, and labora¬ 
tory work on installations; and in the 
second year with the design of aircraft 
components mentioned earlier. 

The structural and stressing aspect 
is developed in the first year by lectures 
on theory of structures and elementary 
stressing, and in the second year by more 
advanced structures, more complex stress 
problems and, for the research student, 
advanced theory of elasticity. This is 
linked with laboratory work on structure 
testing and the stressing of the designs 
previously mentioned. 

Instruments and instrumentation 


now play such a large part in the design of 
an aeroplane that lectures are given in the 
first year to provide an insight into 
instrument design from the users’ angle, 
and also to deal with such items as auto¬ 
pilots, bomb sights and others even 
more complex. This course is linked with 
laboratory work to give students experi¬ 
ence in handling instruments. 

The whole course has been laid out 
so that at all times theory and practice 
are linked together to give the student a 
full picture of what takes place in a design 
office. Drawing office work, test work 
in the laboratories, stressing and exercises 
all have their part in this and, in addition, 
close collaboration is maintained with 
other departments, especially that dealing 
with Economics and Production, to link 
up design with manufacturing processes 
and problems. Visiting experts from the 
aircraft firms, R.A.E. and the Services 
are asked to come and give their view¬ 
point to the students. Visits to aircraft 
and related factories are also arranged to 


keep students in touch with the latest 
trends of development. 

The staff of the department have 
been carefully selected to cover a wide 
range of theoretical and practical experi¬ 
ence, and have all had considerable 
experience either with aircraft firms or 
in the Services. They thus bring to the 
work a wide knowledge of design prac¬ 
tice without which the course detailed 
above could neither be useful nor 
satisfactory. 

Research on structures and on other 
problems in the broad field of design is 
encouraged and the extensive range of 
thesis work is, as far as possible, organised 
to increase structural knowledge and to 
give the designer working rules for 
handling his everyday structural and 
stressing problems. 

The course detailed above would 
have no chance of success without first- 
class laboratory facilities, capable of meet¬ 
ing ever-changing testing methods and 
problems set by new types of aircraft. 

Structures Test Rigs . 
Research investigation 
in progress on load 
distribution in a metal wing 











AIRCRAFT DESIGN 


In fact, the facilities, as can be seen by 
the photographs and the description 
which follows, are without equal in any 
teaching establishment in the world, and 
they arc so laid out as to remain flexible 
and meet any development likely to arise 
in the future. 

THE STRUCTURES LABORATORY 
has a comprehensive range of facilities 
including: 

(1) A very complete range of testing 
machines from i ton to 150 tons capacity, 
some modified and some specially designed 
for panel testing and other problems of testing 
peculiar to aircraft. With these machines 
tests can be made on an extremely wide range 
of representative aircraft parts. 

(2) Fatigue testing machines capable of 
taking built-up parts; the largest of these can 
test parts up to 4 ft. long with a load range of 
15 tons db 10 tons. 

(3) Hardness testing machines of various 
types including Vickers, Brinell and Rockwell. 

(4) Frames for testing aircraft structures 
such as fuselages and for showing the prin¬ 
ciples of still larger tests. 



A panel test in progress 
in a testing machine 
specially modified by the 




the object is not to train students as radio 
operators, this demonstration serves to 
give them a good knowledge of the uses 
and limitations of the various aids. 

The students are taught the theory 
underlying the various flight testing 
techniques and reduction of results. They 
are then divided into groups of four to 
six and take observations in flight under 
supervision. Having completed their in¬ 
vestigations, they are required to submit 
a formal report to the Department. Al¬ 
though the emphasis is on the training 
of technicians, it is considered desirable 
that students should be fully conversant 
with the piloting technique required for 
the various tests. 

There is also an ab initio flying 
training scheme by which students can 
be taught to fly to solo standard at re¬ 
duced charges. Instruction is given on 
Tiger Moth aircraft by a full-time flying 


Air traffic control, 
showing the hangars 
and aircraft of the 
Department in the 
background 

















FLIGHT 


instructor, and most of the students avail 
themselves of this opportunity. 


The Department occupies two hangars, 
which, in addition to housing the aircraft, 
contain the teaching equipment and 
demonstration rooms. Among these are 
a radio demonstration room where all 
modern types of radio and radar appara¬ 
tus can be inspected, a projection room 
where 35 mm. and 16 mm. projectors 
are installed to enable students to analyse 
photographic records of their tests, and 
the briefing room where all the relevant 
data for the reduction of results is kept. 
There is also a fully equipped instrument 
section for the inspection, overhaul and 
construction of instruments. 

The Department has full facilities 
for aircraft maintenance, including metal, 
woodwork, electrical and radio work¬ 
shops, a section for the repair and over- 






haul of tyres, and hydraulic and plug 
bays. The inspection department is fully 
approved by both A.R.B. and A.I.D., 
and has under its supervision the bonded 
and quarantine stores. Students are en¬ 
couraged to take an interest in the various 
problems associated with the maintenance 
and operation of aircraft. 

FLIGHT TEST AIRCRAF T 

The Dove and Anson aircraft are 
all completely equipped for performance 
testing, special instrumentation including 
additional air-speed indicators and alti¬ 
meters, engine instruments, fuel flow¬ 
meters, and air thermometers. Two of 
the Ansons are also fitted with trailing 
static tube installations for the investiga¬ 
tion of stalling characteristics. The Dove 
and one Anson are fitted with control 
angle and control force indicators, side¬ 
slip indicators and accelerometers for the 
investigation of aircraft stability. Provi¬ 
sion is made for the automatic recording 



Airborne electronic equipment for 
the measurement of undercarriage 
loads . This equipment was designed 
and built by second-year students 
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FLIGHT 


by cine camera of any instruments used, 
in tests where visual observation is 
impossible. 

The Dove is fitted to carry six stu¬ 
dents at once, in addition to the pilot 
and one other member of the teaching 
staff. The instrumentation is so arranged 
that each pair of students has a complete 
instrument panel, including all the test 
instruments. Owing to difficulties of 
space and arrangement, this could not 
be done in the Ansons, where it is pos¬ 
sible to carry only four students, and the 
instruments are arranged so that each 
student reads one or two test instruments, 
and their readings are combined to give 
a complete set. The instrumentation is 
constantly being modified as new equip¬ 
ment becomes available, and at the time 
of writing it is hoped to fit a torquemeter 
to the Dove engines in the very near 
future. 

Research by students or staff is car- 


Pitot-head comb fitted 
to trailing edge of 
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ried out on the aircraft most appropriate 
for any specific purpose. 

THE AIRFIELD 

The airfield, which is licensed for 
public use, has two 2,000-yard runways 
with good approaches, and one of 1,100 
yards. For light aircraft and gliders a 
grass landing run is in use, demarcated 
in the standard manner. 

A full Air Traffic Control Service 
is in operation giving day and night 
facilities. Flying is controlled by VHF 
R/T. Direction-finding facihties in the 
form of VHF/DF and MF radio beacon 
are available. There is an SBA installation 
for instrument approaches. 




(left) College Tiger Moth- 
aircraft, used for ah initio 
flying training available 
in the Department 



(above) Anson aircraft with 
trailing static head used 
for investigation of 
stalling characteristics 













RADIO & ELECTRICAL SECTION 


* FIRST YEAR 


CIRCUIT THEORY 

CIRCUIT ELEMENTS L. C AND R. ALTERNATING AND TRANSIENT 
CURRENTS AND VOLTAGES. NETWORKS. THERMIONIC VALVES. 

VALVE AMPLIFIERS AND SPECIAL CIRCUITS. THE CATHODE RAY TUBE. 

RADIATION AND AERIALS 

NATURE, PROPERTIES AND PROPAGATION OF RADIO WAVES. 

DIPOLE AERIALS, ARRAYS. SLOTS, MIRRORS AND APERTURES. 

TRANSMISSION LINES 

TRAVELLING AND STANDING WAVES. 

REFLECTED IMPEDANCES. MATCHING METHODS. 

RADIO AND RADAR 

PRINCIPLES AND PRACTICE. TRANSMITTERS, RECEIVERS, 

DISPLAYS. AIRCRAFT EQUIPMENTS AND INSTALLATION. 

The teaching of the above subjects is supplemented by practical 
work injhe Laboratory and demonstrations inflight. 


SECOND YEAR 

APPLICATION TO RESEARCH «& INDUSTRIAL CONTROL 

STRAIN MEASUREMENT. VIBRATION ANALYSIS. INTERVAL 
TIMING. STROBOSCOPY. 

AIRCRAFT RADIO AND RADIO INSTALLATIONS 


RADIO & ELECTRICAL 
SECTION 

In recent years great advances have 
been made in Electronics, particularly in 
Radar, and these have resulted in the 
increasing application of electronic de¬ 
vices and techniques in aeronautical 
research and the aircraft industry. It is 
now accepted that an ability to make 
full use of such devices and techniques, 
together with an appreciation of their 
possibilities and limitations, is desirable 
for all concerned with aeronautics. 

The course is therefore designed to 
familiarise the student with the contribu¬ 
tions that electronic techniques can make 
to the solution of problems in all 
branches of aeronautics. At the same 
time attention is drawn to the design 
problems associated with the installation 
of radio and radar aids in aircraft arising 
from the need to ensure the minimum 
adverse effects on performance. 

The first year is devoted to the 
basic principles and practice of the sub¬ 
ject, while more advanced and detailed 


Demonstration of 
typical aircraft 
radar installation 





RADIO & ELECTRICAL SECTION 


A view of the 
Circuits Laboratory 
showing students 
calibrating audio 
frequency amplifiers 
which have been 
constructed to their 
own design 



instruction is provided in the second 
year. In addition, short courses are 
arranged from time to time to meet the 
needs of those from industry and else¬ 
where requiring either refresher courses 
or more detailed courses deahng with 
particular aspects of the subject. 


The equipment of the Section has 
been designed for research as well as for 
teaching, and facilities are provided for 
the construction of specialised items of 
test equipment. The Section is also res¬ 
ponsible for the design and manufacture 
of the electronic equipment needed by 


the Departments of the College for 
their teaching and research work. Con¬ 
siderable importance is attached to this 
side of the Section’s activities, and the 
advanced students are encouraged to 
participate in it. 







(left) A stage in the development of a 
panoramic vibration analyser designed 
for experimental research in the 
Dynamics Laboratory 

(right) Students receiving initial instruction 
in the use of the Cathode Ray Oscilloscope 







MATERIALS and METALLURGY 


X FIRST YEAR 


THEORY OF METALS. PROPERTIES OF A CRYSTALLINE AGGREGATE. 
DEFORMATION OF METALS. PROPERTIES OF COLD WORKED AND 
ANNEALED METAL. THEORY OF THE STRUCTURE AND PROPERTIES 
OF ALLOYS. MECHANICAL TESTING AND INSPECTION. 

THEORY OF STEELS. CARBON AND ALLOY COMPOSITION; 

PROPERTIES AND HEAT TREATMENT. ALLOYS OF ALUMINIUM; 

TYPES AND PROPERTIES; THEORY AND PRACTICE OF HEAT 

treatment; joining of metals; methods; technical control 

AND TESTING. TECHNOLOGICAL PROCESSES FOR SHAPING METALS. 
PLASTICS, WOODS, ADHESIVES. 

PRINCIPLES AND INTERPRETATIONS OF A SPECIFICATION. 

CORROSION OF METALS AND METHODS OF PROTECTION. 

MATERIALS FOR AIRFRAMES, PISTON ENGINES AND GAS TURBINES; 
PROPERTIES, SPECIFICATIONS AND USES. 


SECOND YEAR 

LECTURES AND LABORATORY WORK TO CO-ORDINATE WITH 
EACH STUDENT’S PARTICULAR STUDIES. 

SPECIALISTS FROM INDUSTRY AND RESEARCH ORGANISATIONS 
LECTURE ON RECENT DEVELOPMENTS. 


MATERIALS & METALLVR 

Aeroplanes and their equipment make 
rigorous demands not only on the de¬ 
signer’s skill but also on all the materials 
he uses. It is for this reason that the field 
of Aircraft Materials is at once so com¬ 
plex and so closely tied down to specifica¬ 
tions of great rigidity. Every part is 
deliberately designed to work as near as 
possible to the maximum load that may 
safely be applied to the material. 

Since all the forming processes ap¬ 
plied to metals, whether they be cast, 
forged, rolled, extruded, drawm or 
pressed, have some effect on the intrinsic 
properties of the original raw material, it 
is highly desirable that the designer 
should be fully aware of these changes. 
The exact control of technique of manu¬ 
facture is essential if the optimum pro¬ 
perties are to be realized. 

While no attempt is made to provide 
advanced or even comprehensive training 
in Metallurgy a carefully directed intro¬ 
duction to technological practice is given. 


GY 


Students are made conversant with 
the basic properties of the chief groups 
and in some detail with the most com¬ 
monly used ferrous and non-ferrous air¬ 
craft materials. They are also familiarised 
with the language of the subject and gain 
experience in the principal research 
methods and equipment in the laboratory 
sessions. 

The arrangement of the atom is the 
basis of the modem science of materials 
and attention is, therefore, directed to the 
principles fundamental to all materials, 
though illustrations are chosen whenever 
possible from the field of aircraft manu¬ 
facture. Early in the course the student is 
made familiar with the crystallographic 
properties of metals and alloys by the use 
of the microscope. The photomicroscope, 
the pyrometer and X-ray photographs 
provide practical examples of the precise 
control of technological processes. From 
these fundamentals the student is able to 
correlate casting and forging with the 



Heat treatment of 
aircraft steel. Auto¬ 
matic control of 
temperature, rate 
of heating and record 
of progress 





MATERIALS & METALLURGY 


Part of a the metal - 
)graphic laboratory 
showing binocular 
microscopes for 
the examination 
of structures of 
aircraft alloys 



technique of hear treatment and mechani¬ 
cal testing of ferrous and non-ferrous 
alloys required by a specification. The 
direct application of the Section’s work 
to the problems of the Design specialist 
includes particular attention to the pro¬ 
perties of sheet metal and to methods of 
bending, drawing and stretching. Pro¬ 
pulsion specialists are introduced to high 
tensile steel alloys with special reference 
to proof stress and hardenability, and to 


high temperature creep strength testing 
of materials for gas turbines. 

Students explore the influence of 
various practices under controlled con¬ 
ditions and prepare reports on the effects 
on the specimens. The results of such 
practical tests and all photomicrographs 
thus obtained are circulated to all students 
to widen their experience in those 
examples not personally done. 

The course includes a survey of the 


latest literature with discussions on the 
probable development of new methods 
and materials. 

All the laboratories are equipped with 
modern apparatus selected to illustrate 
the most recent practices in industry, and 
carefully chosen to illustrate principles 
rather than detailed techniques. 

A preparation laboratory and etching 







facilities for microspecimens, with equipment 
for mechanical and electrolytic polishing. 

A microscope laboratory, containing 
Vickers projection microscope with phase 
contrast effects, Busch metallograph, binocu¬ 
lar and monocular bench microscopes, with a 
full range of objectives. A separate Busch 
camera is used for photomacrography. 

An inspection laboratory equipped for 
crack detection by the chalk, fluorescent and 
Magnaflux methods. 

An industrial processes laboratory with: 

A foundry containing furnaces of re- 
cuperatively fired coke and electric high- 
frequency types; 

A heat treatment and forging section con¬ 
taining a wide range of modem furnaces. 

An electrodeposition section containing 
degreasing plant, anodic treatment, cadmium 
plating and metallisation. 

A press shop containing various forms of 
power and hydraulic presses. 

A laboratory for mechanical testing, with 
Brinell, Rockwell, Vickers Pyramid for hard¬ 
ness, and other equipment for tensile, com¬ 
pression, impact, fatigue and creep tests. 

A small laboratory for the experimental 
study of the corrosion of aircraft materials. 












THE COLLEGE 


The College of Aeronautics is situated 
about fifty miles north-west of London 
and ten miles south-west of Bedford, 
within easy reach by road and rail of 
London and other centres. It lies in a 
country district near the village of Cran- 
field, on the Bedfordshire side of the 
border between that county and Bucking¬ 
hamshire. Bedford is the nearest town 
and the most convenient railhead: a 
regular bus service operates between 
Bedford and the College. 

Students are normally resident in the 
College and are provided with a study- 
bedroom each. There are at present two 
Halls of Residence, Mitchell Hall in 
which first-year students are accommo¬ 
dated and Lanchester Hall for those in 
their second year. Meals are taken in Hall, 
and large, comfortable Common Rooms 
provide ample accommodation for stu¬ 
dents to meet in a congenial atmosphere. 
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ove: view of lanchester hall. Below, left: library and senior common room. Below, right: general view of college 
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THE COLLEGE 


Each Hall is equipped for various indoor 
games and has a licensed club bar. 

The pressure of work necessary to 
fulfil the high aims of the College leaves 
none too much time for relaxation. 
Nevertheless, it is fully realised that un¬ 
interrupted specialised study is not educa¬ 
tion and the development of cultural and 
social activities is given full encourage¬ 
ment as an essential complement to the 
academic work. There are, for instance, 
a flourishing amateur dramatic society 
and a music circle amongst the more 
popular cultural organisations. There are 
several active clubs for those who have 
particular interests in various forms of 
scientific and technical thought. On the 
social side, dances and social events are 
held on appropriate occasions at which 
the students and the staff, together with 
their friends and acquaintances, gather 
together for their mutual enjoyment. 
The College is, in fact, very much a 



Interior of a 

student’s study-bedroom 















self-contained, community and this has an 
important bearing on the character and 
spirit of College life. The Students’ 
Society, which takes care of students’ 
affairs, plays a major part in these activities. 

The College library has a first-class 
selection of technical and scientific books, 
reports and periodicals and, in addition, 
contains a section devoted to literature, 
biography and other subjects of general 
interest. 

Excellent facilities exist for most 
types of outdoor sport. Rugby, soccer, 
hockey, cricket and tennis are, for in¬ 
stance, fully provided for and the prowess 
of the Students’ Society has made the 
College a recognised force in the sporting 
activities of the district. 


Entry to the two-year course is made at 
the beginning of the academic year; later 


(above) The Library 
(below) The Students’ 
Common Room in 
Lanchester Hall 

















































THE COLLEGE 


entry may be permitted but only under 
exceptional circumstances. The academic 
year normally commences in October 
and ends in June. 

Candidates for admission must com¬ 
plete the appropriate Form of Applica¬ 
tion, which can be obtained from the 
Registrar on request, and it is advisable to 
do this not later than June of the year in 
which admission is desired and preferably 
earlier. Registration of successful candi¬ 
dates is normally effected when the de¬ 
cision of the Board of Entry is announced. 

The Registrar is always ready to 
answer inquiries from anyone interested 
who would like more specific informa¬ 
tion than can be given in this book. 


Every effort is made by the College staff 
to help students to find appropriate em¬ 
ployment after completion of their course. 
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